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Determination of the Role of Mean Corpuscular Volume Level on
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ABSTRACT
Objectives: In this study, we aimed to determine the relationship between macrocytosis and Alcoholic Liver Cirrhosis (ALC) and its accuracy,
sensitivity and specificity rates.
Material and Methods: Mean corpuscular volume (MCV) levels of 46 patients diagnosed as having ALC (Group 1) and 51 patients diagnosed as
having Hepatitis B cirrhosis and Hepatitis C cirrhosis (Group 2) were compared retrospectively.
Results: MCV level determined as 94.6±10.87 in patients in Group 1 was statistically significantly higher than in patients in Group 2 (p<0.001).
Macrocytosis was determined in 26 patients (56.52%) in Group 1 but in 3 patients (5.88%) in Group 2. When the cut-off value for MCV in the
diagnosis of ALC was taken as 102 fl, its accuracy, sensitivity and specificity rates for the diagnosis were determined as 78%, 93% and 72%
respectively. MCV levels of Child class C ALC patients (n=27) were determined statistically significantly higher than MCV levels of Child class A
and Child class B ALC patients.
Conclusion: We concluded that MCV level is an important variable for the diagnosis of ALC but it is insufficient alone for the diagnosis;
macrocytosis frequency increases in these patients and MCV levels increase as the prognosis worsens even without existence of anemia. ©2008, Firat
University, Medical Faculty
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ÖZET
Ortalama Eritrosit Hacmi Düzeyinin Alkolik Karaciğer Sirozu Tanısındaki Yerinin Belirlenmesi ve Prognoza Etkisinin Đrdelenmesi
Amaç: Alkolik karaciğer sirozunda(AKS) makrositoz sıklığı ve makrositoz ile prognoz arasındaki ilişkinin belirlenerek doğruluk, duyarlılık ve
özgüllük değerlerinin tespiti amaçlanmıştır.
Gereç ve Yöntem: AKS tanısı olan toplam 46 hasta(grup 1)ile Hepatit B ve C virüslerine bağlı karaciğer sirozu (KS)tanısı olan 51 hastanın(grup 2)
ortalama eritrosit hacmi(OEH) düzeyleri retrospektif olarak karşılaştırıldı.
Bulgular: Grup 1’de OEH değeri 94.6±10.87 olup, grup 2 hastalardan anlamlı olarak yüksek saptandı(p<0.001).Grup 1’de toplam 26
(%56.52)hastada makrositoz tespit edilirken, grup 2 hastalarda bu oran 3(%5.88)idi. AKS tanısında OEH için cut-off değeri 102 fl olarak alındığında,
tanı için doğruluk %78, duyarlılık %93 ve özgüllük %72 olarak saptandı. Child C grubu AKS tanılı hastaların(n=27) OEH’nin Child A ve B AKS
tanılı hastalara oranla anlamlı olarak yüksek olduğu tespit edildi.
Sonuç: AKS tanısında OEH’nin oldukça önemli olduğu fakat tek başına tanıdaki doğruluğunun yetersiz olduğu, anemi olmaksızın da bu hastalarda
makrositoz sıklığının arttığı ve prognoz kötüleştikçe OEH değerinin de arttığı kanısına varıldı ©2008, Fırat Üniversitesi, Tıp Fakültesi
Anahtar kelimeler: Siroz, alkol, makrositoz, prognoz

Whether anemia exists or not, some changes in erythrocyte
morphology are observed in patients diagnosed as Chronic
Liver Disease (CLD). These changes can be related with
erythrocyte membrane morphology or erythrocyte volume (1).
When mean corpuscular volume (MCV) and erythrocyte
morphology are evaluated, it is shown in many studies that
normocytic and macrocytic morphology are observed in
especially anemic patients diagnosed as having chronic liver
disease (CLD) (1). It is determined in many other studies that

macrocytic morphologic changes are seen especially in patients
diagnosed as having alcoholic liver disease (ALD) with or
without anemia (2-7).
We aimed in our study to investigate and show whether
the MCV in patients diagnosed as having alcoholic liver
cirrhosis(ALC) is in harmony with macrocytosis degree or not
and whether it is so different from MCV level in patients
diagnosed as having non-alcoholic liver cirrhosis or not.
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MATERIALS AND METHODS
Patients who attended to 3rd Internal Medicine policlinic, 3rd
Internal Medicine clinic and hepatology policlinic of Haseki
Education and Research Hospital between October 1998 and
July 2002 were examined retrospectively and included to our
study. Totally 97 patients with liver cirrhosis included to our
study were divided in to two groups according to etiologies. 46
patients who has diagnosed as having ALC were classified as
Group 1 and 51 patients diagnosed as having Hepatitis B
cirrhosis and Hepatitis C cirrhosis were classified as Group 2.
Anemia wasn’t included to our study as a criterion. Whole
blood counts obtained from all patients by automatic analyzers
were examined and MCV levels were recorded. The
relationship between the existence of ALC and MCV was
evaluated. The cut-off value for MCV was determined and its
accuracy, sensitivity and specificity rates for the diagnosis of
ALC were calculated and examined. Accuracy, sensitivity and
specificity values were calculated according to the formulas
shown in Table 1.

94.6 ±11.9 and this was statistically significantly higher than
MCV level of patients in Group 2 (p<0.001).
Table 3. the demographic features of patients included in our
study

Patients
issue
Average
of age

diagnosis
test

+
-

+
true positive
(a)
false negative
(c)
a+c

MCV(fl)

false positive
(b)
true negative
(d)
b+d

a+b

The relationship between the MCV and the prognosis of
liver cirrhosis (LC) that is another aim emphasized in our study
is evaluated by considering the Child-Pugh criteria (a
classification used to classify the prognosis of LC). Child-Pugh
criteria determining the prognosis in patients with LC are
shown in Table 2.
Table 2. Child-Pugh classification and point degree Child-Pugh
grade A; 5-6 point Child-Pugh grade B 7-9 point Child-Pugh
grade C 10-15 point

Encephalopathy
Ascites
Bilirubine(mg/dl)
Albumine (g/dl)
Prothrombine time (sec)

1
<2
>3.5
1-4

2
mild
little
2-3
2.8-3.5
4-6

3
severe
much
>3
<2.8
>6

The statistical evaluation was performed by using for
SPSS 9.0 programme for the Windows. Student-t test, chisquare test and Pearson correlation test were used for statistical
significance.

RESULTS
The demographic features of patients included in our study are
shown in Table 3, MCV levels of patients included in our study
according to groups (Group 1 and Group 2) are shown in Table
4 and the distributions of Formulas shown in Table 1 were used
to calculate accuracy, sensitivity and specificity rates. MCV
levels to Group 1 and Group 2 according to Child-Pugh
Classification are shown in Table 5.
The study variables of patients included in our study
were investigated independently from gender and age features.
In our study, the MCV level of patients in Group 1 were found

All
Patients

46

51

97

50.7±10.87

47.3±13.52

47.7±11.92

Group 1
(Alcoholic
Liver Cirrhosis)
94.6 ±11.9

Group 2
(Non-alcoholic
Liver Cirrhosis
89.2±2.74

p
<0.001

Table 5. the distributions of MCV levels to Group 1 and Group 2
according to Child-Pugh Classification

c+d
N

Group 2
(Nonalcoholic
Liver
Cirrhosis)

Table 4. MCV levels of patients included in our study according
to groups (Group 1 and Group 2 )

Table 1. The formulas of truth, sensitivity and specificity a/a+c
for sensitivity, d/b+d for specificity and a+d/N for accuracy

true result

Group 1
(Alcoholic
Liver
Cirrhosis)

Child A
Child B
Child C

Group 1
(Alcoholic
Liver Cirrhosis)
90.9±4.02
94.4±4.82
98.2±6.2

Group 2
(Non-alcoholic
Liver Cirrhosis
89.9±2.74
88.4±4.02
90.4±6.02

p
>0.01
<0.001
<0.05

When the relationship between the Child-Pugh
Classification and the MCV level was investigated in patients
diagnosed as having ALC (Group 1), it was determined that
MCV level was statistically significantly higher in Child class
C patients than Child class A and B patients (respectively;
p<0.001, p<0.01). Furthermore, the MCV levels of Child B and
Child C class alcoholic liver cirrhosis patients were statistically
significantly higher than MCV levels of patients in all Child
classes (Child A, B, C) in Group 2 (p<0.001, p<0.01, p<0.01
ve4 p<0.05, p<0.01, p<0.05 respectively). Similarly, when the
Child A, B, C class patients in Group 1 and Group 2 were
compared among themselves no statistically significant
difference was determined between Child A class patients in
Group 1 and Class A patients in Group 2 in respect of MCV
level (p>0.01). A statistically significant difference was
determined between Child class B patients in Group 1 and
Child class B patients in Group 2 and between Child class C
patients in Group1 and Child class C patients in Group 2 in
respect of MCV level (p<0.001, p<0.05 respectively)
Macrocytosis frequency in patients diagnosed as having
ALC (Group 1) was determined statistically significantly high
(20.4%, r=0.102, p<0.001) than Group 2 (3.6%).
When the relationship between the macrocytosis
frequency and Child-Pugh classes was examined; it was seen
that macrocytosis frequency and MCV level statistically
significantly increase as the prognosis worsens according to
Child-Pugh classification (By another mean, as it progresses to
class C) in patients in Group 1. The macrocytosis frequency in
Child class C patients was statistically significantly higher than
the macrocytosis frequency in Child class A patients and Child
50
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class B patients in Group 1 (r=0.116, p<0.01, r=0.108, p<0.01
respectively).
When the patients in Group 2 were evaluated among
themselves, macrocytosis was more frequent in Child class C
patients (r=0.114, p<0.05). But, when the patients in Group1
and Group2 were compared in respect of the relationship
between Child-Pugh classification and macrocytosis frequency,
the relationship was more statistically significant in all Child
class patients in Group1 than patients in Group 2 (In
comparison of Child class A, B, C patients in Group 1 and
Child A, B, C class patients in Group 2 r=0.112, p<0.01,
r=0.204, p<0.01, r=0.106, p<0.001 respectively)
When the cut-off value was taken as 102 fl to determine
the predictive value of MCV level on the prognosis, the
accuracy, sensitivity and specificity rates of MCV level for the
diagnosis of ALC were determined as 78 %, 93 % and 72 %
respectively.

DISCUSSION
Some important changes in hematological parameters and
especially in erythrocyte morphology can occur in patients
diagnosed as having CLD (1). It is shown in many studies that
the most frequently seen changes in CLD are normocytic and
macrocytic cells and they are related with MCV (1).
MCV level plays an important role in the distinctive
diagnosis of anemia. It has also a high predictive value for
proving liver diseases due to alcohol and chronic alcohol
usage. Occurring frequency of macrocytosis is fairly high in
clinical cases diagnosed as having CLD especially due to
alcohol even without existence of anemia. It is determined in a
study performed by Pasqualetti et al, that increased erythrocyte
volume, by other means macrocytosis, has a positive predictive
value for alcohol usage (2). In a study performed by Wu et al,
macrocytosis was seen in 84.5% of cases using regularly 80
g/day alcohol. Anemia was determined only in 13% of these
cases (9). It was determined in a study performed by Balcells et
al, that macrocytosis was more frequent in cases diagnosed as
having CLD with a regularly 80g/day alcohol usage history
than in cases having no liver disease (macrocytosis frequency
was 64.2%, MCV level was 100 fl and macrocytosis frequency
was 50%, MCV level was 97.9 fl respectively) (12). Besides,
cases using regularly >150 g/day alcohol and cases not using
alcohol were compared and it was determined that
macrocytosis is a factor for early diagnosis of alcoholism
with/without liver disease and with/without anemia in a study
performed by Gheno et al (13).
Cases in which MCV level is higher than its normal
value and especially higher than 100 fl are named as
“macrocytosis” (3). Macrocytosis can be seen together with
normoblastic and megaloblastic bone marrow. Normoblastic
bone marrow is seen in chronic alcoholism and CLD due to
alcoholism. Normoblastic macrocytosis is seen also in many
diseases like malignancies (especially lymphoproliferative ones
and myelodisplastic diseases), hypotiroidism, scorbutis except
alcoholism (3). CLD and malignancy are determined as the
most frequent causes of macrocytosis in a study performed by
Mates et al (4). An increase in MCV (108±12 mµ3) and
macrocytosis in “blood smear” were determined in 70 % of
patients diagnosed as having CLD in a study performed by
Riedler et al (5). It is determined in a study performed by
Intragumtornchai et al that the most frequent morphological
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change in cases diagnosed as having LC is macrocytosis (6)
and it is determined in a study performed by Maruyama et all
that macrocytosis is the most frequently seen morphological
change in 423 patients diagnosed as having different liver
diseases (7). In our study, macrocytosis frequency in patients
diagnosed as having alcoholic liver cirrhosis (20.43 %) was
determined statistically significantly higher than macrocytosis
frequency in patients diagnosed as having non-alcoholic
disease (3.6%) (r=0.102,p<0.001) and in addition the MCV
level in patients with ALD (94.6±11.9 fl) was found
statistically significantly higher than MCV level in patients
with non-alcoholic liver cirrhosis (89.2±2.74 fl) (p<0.001).
Folic acid deficiency, reticulosis secondary to hemolysis
or bleeding, macrocytosis of liver disease and direct toxic
effect of alcohol are the causes of macrocytosis being
frequently seen in ALD (10). It is determined in some studies
that direct toxic effect due to alcohol is seen at rate of 82-96%,
macrocytosis is moderate and MCV changes between 100-110
fl (8-10). The cause of macrocytosis being seen in cases with
ALD and especially with ALC is most frequently related with
folic acid deficiency (11). It is determined in a study performed
by Seppa et al that the cause of macrocytosis being frequently
seen in patients with ALD is the direct toxic effect of alcohol to
maturing erythrocytes (10). As a conclusion of performed
studies, it is determined that macrocytosis frequency is high in
cases with ALD and chronic alcoholism and in addition the
increase in MCV plays an important role in the diagnosis of LC
due to alcohol. It was determined in a study performed by
Yersin et al, on patients using 50 g/day alcohol that the
sensitivity and specificity rates of MCV for alcohol usage were
27-52% and 85-91 respectively (14). The accuracy, sensitivity
and specificity rates of MCV for the ALC diagnose were found
as 78%, 93% and 72% respectively in our study.
Although there isn’t enough studies, macrocytosis is also
thought to be a prognosis indicator in patients with ALC (7,
15). It is determined in a study performed by Maruyama et all,
that macrocytosis and macrocytic anemia are closely related
with Child-Pugh score (7). It was determined in our study that
macrocytosis frequency and MCV increase as the prognosis of
alcoholic liver cirrhosis worsens (by another mean, Child-Pugh
score increases).

CONCLUSION
Seeing morphological changes in erythrocytes of patients with
CLD is a fairly frequently encountered situation. Macrocytosis
can be seen in all CLD but it is most frequently determined in
situations due to alcohol and especially in ALC. We can say
that macrocytosis, which is frequently encountered in patients
with ALC, is also a prognosis and diagnosis indicator.
According to the data’s determined in our study, we
determined that macrocytosis is frequently encountered in
patients with ALD and MCV has a predictive value in these
patients. But when the accuracy, sensitivity and specificity
rates of MCV were evaluated, we thought that this variable that
is valuable for the diagnosis is insufficient alone for the
determination of alcohol usage and diagnosis of ALD. Again,
we determined that macrocytosis can be related with bad
prognosis.
It is concluded in this study that macrocytosis whether
with anemia or not has a positive predictive value for the
diagnosis, macrocytosis is closely related with alcohol usage
and macrocytosis can be an indicator of bad prognosis.
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